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Zhefeng Zhang1†, Feng Jin2†, Hao Wu3, Shulian Tan2, Zhuang Tian4 and Youbin Cui1*Abstract
Esophageal duplication cyst (EDC) is a congenital malformation of the posterior primitive foregut, which mainly
occurs in the thoracic esophagus. Here, we describe a 3-year-old Han Chinese boy afflicted with intermittent fever
of acute onset and dry cough. Thoracic computed tomography revealed an 10 cm × 5.4 cm × 5.8 cm oval-shaped,
cyst-like tumor located in the extrapleural space, extending along the right paravertebral gutter and compressing
the trachea forward. An additional small-sized, oval-shaped cyst was identified in the posterior mediastinum,
between the esophagus and the spinal column, at the T1 level. During open thoracotomy, under general
anesthesia, an opaque, thick-walled, esophageal cyst was revealed not to be in communication with the esophageal
lumen or the trachea. This cyst was subsequently resected in an en bloc manner. The small (1-cm) esophageal cyst
was left untreated based on a “wait-and-see” policy. Histological analysis showed that the resected cyst was walled
by hyperplastic, fibrous tissues and locally lined with gastric mucosa inherent glands. This finding was consistent
with a diagnosis of EDC, with ectopic gastric mucosa. The respiratory tract symptoms resolved immediately after
the operation. Computed tomography obtained at the 6-month follow-up showed that no disease, residual or
recurrence, was present after the resection of the large-sized cyst, and the small-sized cyst remained unchanged
in size.
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Gastrointestinal (GI) tract duplication, or GI duplication
cyst, is a rare congenital malformation of the GI tract. The
etiology of GI tract duplication is not fully understood;
however, an initial developmental abnormality during the
gastrulation stage is thought to be the most likely cause
[1]. Based on autopsy reports, it is estimated that GI tract
duplication affects 1 in every 4,500 individuals. It predom-
inantly occurs during childhood [2], exhibiting a highly
variable clinical presentation, depending on its location
and size. Exploratory imaging studies may help identify
the duplication cyst in some cases; however, these cannot
differentiate its pathology from Meckel diverticulum or
other GI cyst-like diseases [3]. Therefore, definitively diag-
nosing GI tract duplication remains a challenge to
clinicians.* Correspondence: doctorcyb@163.com
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reproduction in any medium, provided the orGI tract duplication mainly occurs in the ileum of the
small intestine, which accounts for over 40% of cases [2].
Esophageal duplication cysts (EDCs) are much rarer, com-
prising 4% of all cases and 10-15% of all foregut duplica-
tion cysts [4]. EDC was initially characterized by Blasius in
1711 [5] and was previously categorized as a type of
esophageal cyst, due to the duplication of the submucosal
and muscular portions of the esophagus. EDC may com-
municate with the native lumen of the esophagus. EDC is
also the second most common benign posterior medias-
tinal lesion in children, following bronchogenic cyst. The
incidence rate of EDC is 1 in 8,200, with a two-fold male
prevalence over women [4]. While EDC may occur in the
cervical [6] and abdominal segments [7] of the esophagus,
it mainly occurs in the thoracic segment [8]. The patho-
genic mechanisms of EDC are unknown; however, it is
thought to be associated with abnormal esophageal devel-
opment occurring in the fifth to eighth week of gestation,
when the posterior primitive foregut coalesces to form a
single esophageal lumen. EDC is relatively common inLtd. This is an open access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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for 30% of all pediatric posterior mediastinal masses [4].
Esophageal duplication cysts may contain ectopic gas-
tric mucosa [9] and pancreatic components [10]. Ectopic
GI mucosa of the esophagus is thought to result from the
reduced replacement of simple column epithelium by
stratified squamous epithelium during esophageal embryo-
genesis. This condition is usually incidentally detected by
endoscopy or biopsy and manifests at the gastric mucosal
inlet. Ectopic GI mucosa can complicate the symptoms of
GI tract duplication, especially those involving the ileum,
by mimicking Meckel diverticulum [3]. Patients may dis-
play symptoms of gastrointestinal bleeding, obstruction,
diverticulitis, and umbilical abnormalities. However, few
studies in the literature have addressed EDC with ectopic
gastric mucosa.
In this case study, we described a boy afflicted with
intermittent fever of acute onset and dry cough, and diag-
nosed as having double EDCs containing ectopic gastric
mucosa. The larger cyst was resected via thoracotomy,
whereas the smaller cyst was left untreated, based on a
“wait-and-see” policy.
Case presentation
A previously healthy 3-year-old Han Chinese boy, who
presented with intermittent fever of acute onset and dry
cough, but without dysphagia, was referred to our Depart-
ment of Pediatric Respiratory Medicine. He showed no
clinically significant abnormalities on physical examin-
ation, except for feebleness and pyrexia (39.0°C). Chest
radiography and computed tomography (CT) scans at theFigure 1 Computed tomography scan of esophageal duplication cyst
(C) transverse view of the small-sized cyst (white arrow).initial visit revealed a mediastinal tumor with complicating
pneumonia. He was subsequently referred to our pediatric
thoracic surgery service.
Three-dimensional CT reconstruction demonstrated
that two oval-shaped cystic masses were located in the
posterior mediastinum, which displayed well-defined mar-
gins and were fluid-filled, yet free of any air-fluid levels.
The larger cyst was 10 cm× 5.4 cm × 5.8 cm in size. It was
attached to the middle and lower portions of the esopha-
gus in the extrapleural space and extended along the right
paravertebral gutter. The cyst compressed the forelying
trachea, the right main bronchus, and the right inferior
lobe anteriorly (Figure 1A, B). The smaller cyst was lo-
cated between the posterior wall of the lower cervical
esophagus, and the spinal column (level T1), at a size of
1.0 cm × 0.8 cm (Figure 1C). Bilateral bronchopneumonia
was evident on chest radiography and CT scan, however,
no lymph node enlargements were observed. Contrast-
enhanced CT did not reveal any obvious enhancement of
either cyst. Diatrizoate meglumine and diatrizoate sodium
esophagography excluded the possibility of esophageal
stenosis, atresia, or tracheoesophageal fistula (Figure 2).
Therefore, the patient was diagnosed with esophageal cyst
with complicating bronchopneumonia.
Because the cysts were symptomatic and one of them
was oversized, elective open thoracotomy was undertaken.
A double-lumen endotracheal tube was used to deflate the
right lung, and a right-sided thoracotomy was made along
the sixth intercostal space. A 10 cm× 5.4 cm × 5.8 cm cyst
originating from the right lateral wall of the esophagus at
the level of the carina was identified (Figure 3). The cysts. (A) Transverse and (B) sagittal views of the large-sized cyst; and
Figure 2 Esophagography excluded the possibility of
esophageal stenosis, atresia, or tracheoesophageal fistula.
Figure 3 Intraoperative findings of the large-sized esophageal
duplication cyst. (A) A cystic mass was located in the right-sided
posterior mediastinum; and (B) gross pathology of the resection
specimen containing brownish cystic fluid.
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ately adherent to the membranous part of the right main
bronchus and the dorsal segment of the right lower lobe;
however, it was not in communication with the esophageal
lumen or the bronchopulmonary tree. The cyst was punc-
tured and deflated using an 18-gauge needle. Roughly
200 ml of brownish, viscous fluid, suggestive of intracystic
hemorrhage, was drained away. The thoracic duct, esopha-
geal mucosa, and vagus nerve were all well-preserved, and
the cyst was mobilized and removed in an en bloc manner.
The small esophageal cyst was left untreated based on a
“wait-and-see” policy. This cyst was located at the thoracic
entrance (the junction between the cervical portion and
the thoracic portion of the esophagus) and was not easily
accessible through the sixth intercostal space incision.
Gross pathology of the resected specimen showed a gray-
ish cystic mass, with a 0.3-cm-thick wall, lined with brown-
ish, rough epithelial-like tissue. Histological analysis of the
resected esophageal cyst revealed that the cyst wall was
composed of hyperplastic fibers and lined with stratified
squamous epithelium, containing gastric mucosal simple
columnar epithelium (Figure 4). The disease was then his-
tologically diagnosed as EDC with ectopic gastric mucosa.
The respiratory tract symptoms resolved immediately
after operation. The patient underwent an uneventful re-
covery. A chest CT scan revealed no residue of the resectedcyst on postoperative day (POD) 5. The patient was dis-
charged from hospital on POD 7, and treatment was con-
tinued at the outpatient clinic. At the follow-up visit at
6 months, the patient appeared asymptomatic and gener-
ally in good health. A follow-up chest CT scan showed that
no disease, residual or recurrent, was present after the re-
section of the large-sized cyst, and the small-sized cyst
remained unchanged in dimension (Figure 5).
Discussion
EDC is the second most common GI duplication cyst, after
ileal duplication cyst. Nevertheless, fewer than 100 cases of
EDC are currently documented. EDC usually occurs in iso-
lation; however, two cases of multiple (two) EDCs have
been reported [11,12]. The present patient appears to be
the third case of multiple EDCs ever to be reported.
Most EDCs do not present with debilitating symp-
toms. Affected children may complain of nonspecific
esophagus-related or respiratory tract symptoms, depend-
ing on the size and the presence or absence of complicat-
ing hemorrhage, infection, rupture, or respiratory tract
Figure 4 Pathology of the resected large-sized esophageal
duplication cyst. Histology revealed esophageal duplication cyst
with ectopic gastric mucosa (hematoxylin-eosin, 400×).
Figure 5 Follow-up chest computed tomography scan. No
disease, residual or recurrent, was found for the resected large-sized
cyst (A) and no growth of the small-sized cyst was observed
(B) (white arrow).
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dentally found thoracotomy for other surgical conditions.
Our patient exhibited obstructive pneumonia-associated
symptoms caused by the large-sized EDC compression on
the tracheobronchial tree, which were not different from
those caused by common pediatric mediastinal tumors.
Radiographic manifestations of EDC are generally non-
specific and similar to those of other common mediastinal
non-neoplastic or neoplastic diseases. Non-contrast and
contrast-enhanced CT scan can demonstrate esophageal
cysts and the neighboring esophagus and tracheobronchial
tree [14]. If the CT scan produces an equivocal result, a
magnetic resonance imaging (MRI) scan [15] and trans-
esophageal endoscopic ultrasonography (EUS) [16] can be
used for the preoperative assessment and prenatal diagno-
sis of EDC [17,18]. A T1-weighted MRI scan can accur-
ately visualize an esophageal cyst, even in the presence
of complicating bleeding and infection [19]. EUS is consid-
ered to be an effective adjuvant to the radiographic and
MR evaluation of EDC, and often shows EDCs as an-
echoic or hypoechoic cysts [16]. EUS-guided fine needle
aspiration biopsy can offer a pathology-based diagnosis,
differentiating EDC from other mediastinal tumors
[20]. EDCs may occur concomitantly with esophageal
stenosis/atresia [21], tracheoesophageal fistula [22], andother tracheoesophageal/pulmonary malformations [23].
Preoperative esophagography and EUS can help exclude
coexisting malformations and outline the operative plan.
In our patient, chest radiography and CT scan clearly re-
vealed the two EDCs and tracheal involvement, whereas
esophagography excluded the possibility of concomitant
tracheobronchial malformations.
Histology offers the best diagnostic tool of EDC. The
pathological criteria of EDC are as follows [5]: the cyst is
attached to the esophageal wall, is communicating with the
epithelia originating from the GI tract, and is underlain by
two layers of muscularis propria. EDC can be lined by
pseudostratified columnar epithelium, gastric mucosal epi-
thelium, and squamous epithelium. The cyst wall may also
contain cartilaginous tissue. Ectopic GI mucosa can occur
independently of or concurrently with EDC, in the upper
and/or middle parts of the esophagus. Presence of gastric
mucosa in the lower part of the esophagus is more com-
monly known as Barrett esophagus [24]. These ectopic
gastric mucosae normally manifest as small patches of col-
umnar epithelium containing gastric glands, which vary in
size from millimeters to centimeters on endoscopy and are
detectable by technetium-99 m pertechnetate scan [3].
Only one case of EDC with ectopic gastric mucosa in an
infant presenting with hemoptysis has been reported [14];
respiratory tract bleeding in this patient may have resulted
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topic gastric mucosa. Ectopic pancreatic tissue was also re-
ported to occur concurrently with EDC [10]. Similar to
native gastric mucosa, ectopic counterparts are still subject
to the risk of malignant transformation [25].
Surgical excision is the mainstay treatment for symp-
tomatic EDC. This procedure can be performed via
thoracotomy or thoracoscopy for removing thoracic
EDC. Complete removal of EDC is required to minimize
the risk of disease recurrence. Thoracoscopic resection
is believed to be as effective as the conventional open
procedure, and offers additional minimal invasiveness
and expedited postoperative recovery [4]. In our patient,
the cyst was relatively large (~10 cm) and there was a
complicating infection; therefore, thoracotomy rather
than thoracoscopy was used to resect the large-sized
EDC. Complete [26] or partial endoscopic resection
[27] after EUS has also been reported to be an effective
and safe treatment for small-sized, pedunculated, and
superficially layered EDCs. The small-sized, asymptom-
atic EDC in our patient was left untreated, based on a
“wait-and-see” policy for the treatment of small-sized
benign GI cysts that cannot be accessed though a single
thoracic incision. A previous study showed that an EDC
associated with mild upper GI symptoms remained un-
changed on EUS for over 13 years [28]. If necessary,
small-sized EDC can be ablated using endoscopic or
percutaneous anhydrous ethanol injection [29].
Conclusions
EDC is an uncommon differential diagnosis in children
presenting with posterior-mediastinal cystic masses. The
use of a combination of multiple medical imaging tech-
niques, such as esophagography, CT scan, MRI, and EUS,
can help characterize EDC in relation to its neighboring
anatomy and exclude possible concomitant tracheoeso-
phageal malformations. Ectopic gastric mucosa can be
retrospectively detected in EDC resection specimens.
Large-sized and/or symptomatic EDCs should be surgi-
cally treated, while small-sized and/or asymptomatic EDCs
should be closely followed up, especially if the cyst is
located in proximity to the superior thoracic aperture or
tracheal carina.Consent
Written informed consent was obtained from the patient’s
guardian for the publication of this case report and any ac-
companying images. A copy of the written consent is
available from the Editor-in-Chief of this journal.
Abbreviations
CT: Computed tomography; EDC: Esophageal duplication cyst;
EUS: Endoscopic ultrasonography; GI: Gastrointestinal; MRI: Magnetic
resonance imaging; POD: Postoperative day.Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
YBC, study concept and design; ZFZ and FJ, drafting and finalization of the
manuscript, preparation of the figures, acquisition of data, and analysis and
interpretation of data; HW and SLT, critical revision of the manuscript for
important intellectual content and material support; ZT, preparation of the
figures, and technical and material support. All authors read and approved
the final manuscript.
Authors’ information
Dr. Youbin Cui, Superintendent of the Institution, surgeon; Zhefeng Zhang,
master’s degree, surgical trainee; Feng Jin, master’s degree, research student;
Hao Wu, master’s degree, research student; Shulian Tan, master’s degree,
research student; Zhuang Tian, master’s degree, technician.
Acknowledgements
We thank our colleagues in the Department of Thoracic Surgery and
Department of Pathology, The First Hospital of Jilin University, Changchun,
PR China, for their consultation during the preparation of this manuscript.
Author details
1Department of Thoracic Surgery, The First Hospital of Jilin University,
71 Xinmin Street, Changchun 130021, China. 2The First Hospital of Jilin
University, Changchun, China. 3Department of Nephrology, The First Hospital
of Jilin University, Changchun, China. 4Department of Pathology, The First
Hospital of Jilin University, Changchun, China.
Received: 7 June 2013 Accepted: 25 November 2013
Published: 1 December 2013
References
1. Emura T, Hashizume K, Asashima M: Experimental study of the
embryogenesis of gastrointestinal duplication and enteric cyst.
Pediatr Surg Int 2003, 19:147–151.
2. Iyer CP, Mahour GH: Duplications of the alimentary tract in infants and
children. J Pediatr Surg 1995, 30:1267–1270.
3. Kiratli PO, Aksoy T, Bozkurt MF, Orhan D: Detection of ectopic gastric
mucosa using 99mTc pertechnetate: review of the literature. Ann Nucl
Med 2009, 23:97–105.
4. Herbella FA, Tedesco P, Muthusamy R, Patti MG: Thoracoscopic resection
of esophageal duplication cysts. Dis Esophagus 2006, 19:132–134.
5. Moulton MS, Moir C, Matsumoto J, Thompson DM: Esophageal duplication
cyst: a rare cause of biphasic stridor and feeding difficulty. Int J Pediatr
Otorhinolaryngol 2005, 69:1129–1133.
6. Lee SY, Kim HY, Kim SH, Jung SE, Park KW: Thoracoscopic resection of a
cervical esophageal duplication cyst in a 3-month-old infant: a case
report. J Pediatr Surg 2013, 48:873–875.
7. Kin K, Iwase K, Higaki J, Yoon HE, Mikata S, Miyazaki M, Imakita M, Kamiike
W: Laparoscopic resection of intra-abdominal esophageal duplication
cyst. Surg Laparosc Endosc Percutan Tech 2003, 13:208–211.
8. Kolomainen D, Hurley PR, Ebbs SR: Esophageal duplication cyst: case
report and review of the literature. Dis Esophagus 1998, 11:62–65.
9. Bajpai M, Mathur M: Duplications of the alimentary tract: clues to the
missing links. J Pediatr Surg 1994, 29:1361–1365.
10. Takemura M, Yoshida K, Morimura K: Thoracoscopic resection of thoracic
esophageal duplication cyst containing ectopic pancreatic tissue in
adult. J Cardiothorac Surg 2011, 6:118.
11. Robinson RJ, Pavlina PM, Scherer LR, Grosfeld JL: Multiple esophageal
duplication cysts. J Thorac Cardiovasc Surg 1987, 94:144–147.
12. Kang CU, Cho DG, Cho KD, Jo MS: Thoracoscopic stapled resection of
multiple esophageal duplication cysts with different pathological
findings. Eur J Cardiothorac Surg 2008, 34:216–218.
13. Sodhi KS, Saxena AK, Narasimha Rao KL, Singh M, Suri S: Esophageal
duplication cyst: an unusual cause of respiratory distress in infants.
Pediatr Emerg Care 2005, 21:854–856.
14. Singal AK, Bhatnagar V, Mitra DK: Oesophageal duplication cyst causing
neonatal haemoptysis. Trop Gastroenterol 2004, 25:99–100.
15. Rafal RB, Markisz JA: Magnetic resonance imaging of an esophageal
duplication cyst. Am J Gastroenterol 1991, 86:1809–1811.
Zhang et al. Journal of Cardiothoracic Surgery 2013, 8:221 Page 6 of 6
http://www.cardiothoracicsurgery.org/content/8/1/22116. Wiechowska-Kozłowska A, Wunsch E, Majewski M, Milkiewicz P: Esophageal
duplication cysts: endosonographic findings in asymptomatic patients.
World J Gastroenterol 2012, 18:1270–1272.
17. Conforti A, Nahom A, Capolupo I, Mobili L, Carnevale E, Bagolan P: Prenatal
diagnosis of esophageal duplication cyst: the value of prenatal MRI.
Prenat Diagn 2009, 29:531–532.
18. Sherer DM, Timor-Tritsch IE, Dalloul M, Zinn H, Sokolovski M, Kheyman M,
Yu S, Abulafia O: Prenatal sonographic findings of an isolated cervical
esophageal duplication cyst. J Ultrasound Med 2009, 28:405–407.
19. Jeung MY, Gasser B, Gangi A, Bogorin A, Charneau D, Wihlm JM, Dietemann JL,
Roy C: Imaging of cystic masses of the mediastinum.
Radiographics 2002, 22:S79–93.
20. Trojan J, Mousset S, Caspary WF, Hoepffner N: An infected esophageal
duplication cyst in a patient with non-Hodgkin’s lymphoma mimicking
persistent disease. Dis Esophagus 2005, 18:287–289.
21. Narasimharao KL, Mitra SK: Esophageal atresia associated with esophageal
duplication cyst. J Pediatr Surg 1987, 22:984–985.
22. Snyder CL, Bickler SW, Gittes GK, Ramachandran V, Ashcraft KW: Esophageal
duplication cyst with esophageal web and tracheoesophageal fistula.
J Pediatr Surg 1996, 31:968–969.
23. Yasufuku M, Hatakeyama T, Maeda K, Yamamoto T, Iwai Y:
Bronchopulmonary foregut malformation: a large bronchogenic cyst
communicating with an esophageal duplication cyst. J Pediatr Surg 2003,
38:e2.
24. Levine MS: Benign tumors of the esophagus: radiologic evaluation.
Semin Thorac Cardiovasc Surg 2003, 15:9–19.
25. Yoshida T, Shimizu Y, Kato M: Image of the month. Use of magnifying
endoscopy to identify early esophageal adenocarcinoma in ectopic gastric
mucosa of the cervical esophagus. Clin Gastroenterol Hepatol 2010, 8:e91–93.
26. Joyce AM, Zhang PJ, Kochman ML: Complete endoscopic resection of an
esophageal duplication cyst (with video). Gastrointest Endosc 2006, 64:288–289.
27. Will U, Meyer F, Bosseckert H: Successful endoscopic treatment of an
esophageal duplication cyst. Scand J Gastroenterol 2005, 40:995–999.
28. Versleijen MW, Drenth JP, Nagengast FM: A case of esophageal duplication
cyst with a 13-year follow-up period. Endoscopy 2005, 37:870–872.
29. Lakadamyali H, Ergun T, Lakadamyali H, Oguzkurt L: Alcohol ablation
therapy of an atypically located symptomatic bronchogenic cyst: a case
report. Cardiovasc Intervent Radiol 2007, 30:1274–1276.
doi:10.1186/1749-8090-8-221
Cite this article as: Zhang et al.: Double esophageal duplication cysts,
with ectopic gastric mucosa: a case report. Journal of Cardiothoracic
Surgery 2013 8:221.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
